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(54) Video signal aspect ratio conversion apparatus

(57) An aspect ratio converter (3) converts the input

aspect ratio of an input video signal to an output aspect

ratio. The input video signal contains partial area infor-

mation representing a portion of the input video signal

which constitutes substantially all of the video picture

with the desired output aspect ratio. The input video sig-

nal is stored in an addressable memory (15, 16) and is

read out (20) from those addresses corresponding to the

partial area of the input video signal.
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Description

BACKGROUND OF THE INVENTION

The present invention relates to video signal aspect

conversion tor converting the aspect ratio of a video pic-

ture and, more particularly, to converting the aspect ratio

in accordance with an identification signal added to the

video picture.

A video picture has an aspect ratio, which is the ratio

of the width to the height of the picture. The aspect ratio

varies according to different video picture systems. Tel-

evision receivers employing the NTSC System, for ex-

ample, produce a video picture with an aspect ratio of

4:3. Thus/the display screen is substantially square, the

width being only 1 .34 times greater than the height.

By comparison, a typical movie picture has an as-

pect ratio of 16:9, which is rectangular and has a signif-

icantly greater width to height ratio than the NTSC sys-

tem. This movie picture is known as a wide screen pic-

ture and is much more optically pleasing than the sub-

stantially square 4:3 video picture because people nor-

mally perceive their surroundings with a greater sense

of width than height.

Recently, televisions having a wide display screen,

i.e., 16:9, aspect ratio have been produced so that peo-

ple can watch video recorded movies in the comfort of

their own home with all the enjoyment of watching the

movie in a movie theater. These wide-screen televisions

receive wide-screen video signals, just as the NTSC

system televisions receive so-called 4:3 video signals.

A probtem arises, however, when a NTSC 4:3 tele-

vision receives a wide-screen 16:9 video signal because

the number of horizontal lines of a wide-screen video

signal does not correspond to the number of horizontal

lines of the NTSC television. A wide-screen video signal

has 360 horizontal lines, whereas the NTSC video sig-

nal has 525 horizontal lines. As a result, if a wide-screen

video picture is displayed on a NTSC television, upper

and lower portions of the video picture, as shown in Fig-

ure 16c, are blank. This configuration is visually unap-

pealing because it appears "squashed" to an observer

and the left and right portions of the wide-screen picture

are cut off. This is a particular problem when the cut-olf

portions include important picture information; and as a

result, the viewer does not perceive an important part of

the video picture.

Similarly, ifa 4:3 video picture is displayed on a 16:

9 wide-screen television, left and right portions of the

video picture are blank. This. is because the 4:3 video

picture has a smaller width than the width of the wide-

screen television. Similar to the case of the wide-screen

video picture displayed on an NTSC television, the top

and bottom portions of the original picture are cut off in

the 4:3 television as shown in Fig. 17d.

Another problem associated with displaying a 16:9

wide-screen video signal on a 4:3 television is that the

vertical resolution of the displayed picture is reduced.

2

This is because the number of effective scanning lines

in the vertical direction for a wide-screen video signal is

360 and the number of scanning lines for a 4:3 television

is 525. Even if the number of scanning lines of the wide-

s . screen video signal is increased to about 480 by means

of an interpolation process, it still is not possible to ob-

tain the same vertical resolution of the original picture.

This is because the wide-screen video signal would be

produced by decimating a video signal of 480 lines to

10 360 lines and some of the vertical resolution is lost in

the process.

A technique proposed to fit a wide-screen video sig-

nal on a 4:3 television is shown by Figures 18a-d. The

original picture shown in Fig. 18a is vertically stretched

is into the NTSC video picture shown in Fig. 1 8b. However,

the resulting vertically stretched picture appears abnor-

mal to an observer and is, therefore, not desirable.

OBJECTS OF THE INVENTION
20

Therefore, it is an object of the present invention to

provide a video-signal aspect ratio conversion appara-

tus that allows a wide-screen picture to be transmitted

in NTSC format without creating blank portions.

. 25 Another object of the present invention is to provide

a video signal aspect ratio conversion apparatus that al-

lows a wide-screen video picture to be transmitted to

and displayed by a 4:3 television without deforming the

shape of the original picture.

30 A fu rther object of the present invention is to provide

a video-picture aspect conversion apparatus which var-

iably specifies a partial area of the original picture that

can be displayed.

Other objects, features, and advantages of the

35 present invention will become apparent from the follow-

ing detailed description.

SUMMARY OF THE INVENTION

40 In accordance with the above objects, the present

invention is embodied as a video signal aspect ratio con-

version apparatus in which a decoder retrieves Irom the

input video signal, an identification signal which includes

partial area information of the input video signal. A mem-
45 ory stores the input video signal and a read-address

generator outputs an address to the memory corre-

sponding to the partial area information included in the

retrieved identification signal, causing the partial area

information to.be output as the output video signal.

so

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present inven-

tion and many of its attendant advantages will be readily

55 obtained by reference to the following detailed descrip-

tion considered in connection with the accompanying

drawings, in which:

EP0 716 545 A2
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3 EP0 716 545 A2 4

Fig. 1 is a block diagram showing the configuration

of a video-signal aspect ratio conversion apparatus

in accordance with the present invention;

Fig. 2 is a flowchart representing operations of the

video-signal aspect ratio conversion apparatus in s

accordance with the present invention;

Figs. 3a & 3b are block diagrams which show a con-

figuration for carrying out aspect conversion in ac-

cordance with the present invention;

Fig. 4 is a diagram showing a sampling operation to

of the A/D converter shown in Fig. 3a;

Figs. 5a to 5d are diagrams showing partial areas

selected in the horizontal direction of a picture when
displaying a full-mode image source in a 4:3 televi-

sion; Is

Figs. 6a to 6c are diagrams showing write and read

addresses of memory corresponding to selected

partial areas of Figs. 5a to 5c in the horizontal di-

rection;

Fig^7 is a diagram showing interpolation process-' 20

ing;

Fig/8 is a diagram specifying a partial area selected

. in the horizontal direction of a picture for the case

of displaying a 16:9 wide-screen picture on a 4:3

television scroon; 25

Fig. 9 is a diagram showing a partial area selected

in the vertical direction for the case of displaying a

16:9 wide-screen picture on a 4:3 television;

Fig. 10 is a diagram specifying the position of an

arbitrary partial area of a wide-screen image 30

source, which partial area is to be enlarged in the

horizontal and vertical directions on a 4:3 television

display; \

Fig. 11 is a diagram showing the configuration of an

identification signal used in an embodiment of the 35

present invention;

Figs. 12a to 12c are diagrams showing the bit as-

signment of a 20-bit identification code of the iden-

tification signal shown in Fig. 11;

Fig. 1 3 is a diagram showing ah example of allocat- *o

ing pieces of information for specifying positions in

the horizontal and vertical directions in accordance

with the identification code shown in Figs. 12a to

12c:

Fig. 14 is a diagram showing another example of 45

allocating pieces of information for specifying posi-

tions in the horizontal and vertical directions in ac-

cordance with the identification code shown in Figs.

12a to 12c;

Fig. 1 5 is a diagram showing an example of allocat- so

ing pieces of information for specifying an enlarged

display partial area in accordance with the identifi-

cation code shown in Figs. 12a to 12c;

Figs. 16a to 16d are diagrams showing a wide pic-

ture transmitted in the letter-box format to be dis- 55-

played in a 4:3 or 16:9 wide television;

Figs. 17a to 17e are diagrams showing a transmit-

ted 4:3 picture to be displayed on a 4: 3 or 16:9 wide

television: and
Figs 18a to 18d are diagrams showing a transmit-

ted 16:9 wide-screen image source to be displayed

on a 4:3 or 16:9 wide-screen television.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, wherein like refer-

ence numerals designate identical or corresponding

parts throughout the several views, the video-signal

playback apparatus of the present invention will be de-

scribed with reference to Fig. 1

.

A video signal is reproduced from a recording me-
dium 1 , such as a video disk. The video signal is com-
posed of a vertical blanking section and a video data

section. The vertical blanking section is used by the tel-

evision (not shown) to turn the electron beam off while

the electron beam controller resets the position of the

electron beam to the upper left corner. The video dala

section, by contrast, includes data which makes up the

video picture.

The vertical blanking section also carries an identi-

fication signal, which preferably includes the aspect ra-

tio information of the video signal. With the aspect ratio

information, the proper aspect ratio is selected by the

television during broadcast of the. video picture. The
identification signal also preferably includes information

for selecting a partial area of the input video picture to

be displayed when the input video picture is converted

to a different aspect ratio. For example, if the input video

picture has a 1 6:9 aspect ratio, the partial area with a 4:

3 aspect ratio is "cut'* from the input video picture. In

addition, the identification signal may also include such

information as genre, recording date and time, category

and copy limitations.

The input video signal is amplified by a playback

amplifier 2 and output to.a switch SW1 , an aspect con-

verter 3 and a video-ID decoder 4. The switch setting of

switch SW1 determines whether the reproduced video

signal or the converted video signal is output to the tel-

evision. The N terminal outputs the unconverted video

signal, while the W terminal outputs the converted video

signal.

The switch SW1 is controlled by a microcomputer

5 which is adapted to determine if the aspect ratios of

the input video signal and the television (not shown)

coupled thereto coincide, so as to connect switch SW1
to terminal N, whereupon the video signal output by the

playback amplifier 2 is output directly to the television.

An aspect-conversion switch 6 acts as a breaker and,

when the aspect-conversion switch 6 is turned off by an

operator, switch SW1 will always be connected to tho N
terminal. On the other hand, if the microcomputer 5 de-

termines that the aspect ratio of the video signal does

not correspond to the aspect ratio of the television and

if the aspect-conversion switch 6 is turned on by an op-

erator, the switch SW1 is connected to the W terminal

3



5 EP 0 716 545 A2 6

and the aspect-converted signal is output.

The aspect converter 3 converts the aspect ratio of

the video signal to the aspect ratio of the television (as

discussed below with reference to Fig. 3). Video-ID de-

coder 4 decodes the identification signal included in the

vertical blanking section of the video signal and supplies

the aspect ratio information to the microcomputer 5. The
microcomputer 5 then controls the aspect converter 3

as a function of the aspect ratio information in the iden-

tification signal. The identification signai is then rewrit-

ten by a video-ID encoder 7 and output to an adder 8

which combines the converted video signal with the re-

written identification signal and the resulting video signal

is output to terminal W of switch SW1

.

An example of the operation of the video-signal

playback apparatus will now be set forth with reference

to the flow chart of Fig. 2. At the start of the operation,

a video signal is reproduced from a video disk 1 and
amplified by the playback amplifier 2.

The microcomputer 5 determines whether aspect"

conversion is necessary in step S1 when two conditions

are satisfied: (1 ) when an operator decides that the as-

pect ratio of the video picture is to be converted and
turns on the aspect-conversion switch 6; and (2) when
tho microcomputer 5 determines that the aspect ratios

of the input video signal and the television (not shown)
do not correspond. For example, the second condition

is satisfied when the microcomputer 5 determines that

,
the input video signal has an aspect ratio of 4:3 and the

television (not shown) has an aspect ratio of 16:9. When
the aforenoted two conditions are satisfied, the convert-

ed video signal is output from aspect converter 3. If as-

pect conversion is not necessary, the switch SW1 is set

to terminal N in step S2 and the input video signal is

output directly (i.e. as is) to the television.

If it is determined that aspect conversion is needed,

video-ID decoder 4 retrieves the identification signal in

step S3 from the amplified video signal and outputs the

aspect ratio information to microcomputers. The micro-

computer sets the aspect conversion ratio, for example,

from the input aspect ratio of 4:3 to the output aspect

ratio of 16:9. The aspect converter 3 converts the 4:3

aspect ratio of the video signal to the 16:9 aspect ratio

of the television (not shown) in step S4. In step S5, the

video ID signal is rewritten, and, in step S6, the switch

SW1 is switched to W. The adder 8 then combines the

converted video signal with the rewritten identification

signal and the resulting signal is output through terminal

W to the 16:9 television.

The identification signal is rewritten in step S5 be-

cause the television may not recognize that the video

signal has been converted. In that instance, the televi-

sion may perform one of the conventional aspect con-

version processes on the video signal. To prevent the

television from converting the video signal a second
time, the present invention rewrites the identification sig-

nal, from which the television determines that the video

signal has already been converted, and will not perform

another conversion.

The aspect converter 3 for converting the aspect ra-

tio of the video signal now will be discussed with refer-

ence to Figs. 3a and 3b. The video signal is input to the

s aspect converter 3 and is received by a Y/C separator

1 1 . The Y/C separator 1 1 separates the video signal into

a luminance signal Y and a chrominance signal C. The
luminance signal Y is output from the Y/C separator to

an analog-to-digital converter 1 2, which converts the an-

io alog luminance signal Y to a digital signal. The digitized

luminance signal Y is then sampled at 91 0 samples per

line and stored in a line memory 15.

The chrominance signal C is output from the Y/C

separator 1 1 to a chroma decoder 1 3 which decodes the

15 chrominance signal C into color difference signals U and
V and supplies the color difference signals U and V, via

switch SW2 to an analog-to-digital convenor 14. The
digitized color difference signals are then output to a line

memory 16 where they are stored at 455 samples per

20 line.

The luminance signal Y is also supplied to a syn-

chronization separator 17, which derives a synchroni-

zation signal from, for example, the horizontal sync sig-

nal included in the luminance signal. The synchronize-
rs tion signal is employed by a clock generator 18 to syn-

chronize the operations of analog-to-digital converters

12, 14, line memories 15 and 16, and the switch SW2.
The latter being switched between terminals U and V,

which correspond to the color difference signals U and
30 V, on a time-division basis.

The line memory 16 actually is supplied with 910

samples per line; but, since the switch SW2 switches

between the U and V color difference signals on a time-

division basis, the line memory circuit 16 stores 455
35 samples of the U color difference signals and 455 sam-

ples of the V color difference signals for a total of 910

samples (as shown in Fig. 4). Thus, the luminance sig-

nal Y is sampled 910 times per line, the U color differ-

ence signal is sampled 455 samples per line and the V
40 color difference signal is sampled 455 samples per line.

The ratio between the Y:U:V signals is, therefore, 4:2:2

(91 0:455:455) and the resulting video picture construct-

ed from the samples is known as a 4:2:2 video picture.

The input video signal thus stored as a digital video

45 picture in line memories. 15 and 16 is ready for aspect

ratio conversion. Since the digital video picture is simply

the input video picture stored digitally the digital video

picture has the same aspect ratio as the input video sig-

nal. The aspect ratio of the stored digital video picture

50 js converted in the present invention by outputting a par-

tial area of the digital video picture from line memories
15 and 16 with the desired aspect ratio. That is, the par-

tial area is a portion "cut" from tho input video signal and,

therefore, has a different aspect ratio.

55 The aspect ratio and the position of the partial area

are derived from the identification signal. A video-ID de-

coder 19 decodes the identification signal included in

the input video signal and extracts the partial area infor-

4



7 EP0 716 545 A2 8

mation. The partial area information corresponds to that

portion of the video picture which an author, editor, di-

rector or other creators of the video picture has desig-

nated as being the most essential portion of the picture.

For example, an actor may be on the left side of a wide- 5

screen video picture, so that the author may designate

the left side as being the most essential area of the video

picture. The video-ID decoder 1 9 then outputs the partial

area information to a read-address generator 20 which

supplies addresses corresponding to the partial area in-

formation to the line memory circuits 1 5 and 1 6. The line

memory circuits then read out those samples stored at

such addresses, which constitute the partial area having

the appropriate output aspect ratio. In this manner, the

aspect ratio of the input video signal is converted to the

desired output aspect ratio.

The samples comprising this partial area are then

output to a luminance signal interpolating circuit 21 and

a U/V signal interpolating circuit 22 which are synchro-

nized by the clock generator 18 and reconstruct the vid-*

eo signal with the output aspect ratio from the samples

stored in the line memory circuits 15 and 16. The recon-

structed luminance signal is then applies to a digital-to-

analog converter 23 and is converted back into an ana-

log signal and, similarly, tho reconstructed U/V differ-

ence signals are applied to a digital-to-analog converter

24 and converted back into an analog signal. The analog

luminance signal Y is combined in a mixing, or adding

circuit 25 with the rewritten identification signal which is

output from a video-ID encoder 26; and the analog color

difference signals U/V are coupled by a switch SW3,
which is alternately switched by the read-address gen-

erator 20 in order to produce separate color difference

signals U and V, to a chroma encoder 28 which encodes

the color difference signals U and V into a chrominance

signal C. An adder 27 combines the luminance signal Y
(along with the rewritten ID signal) and the chrominance

signal C and supplies the resulting video signal having

the output aspect ratio to the television (not shown).

An example of aspect ratio conversion will be dis-

cussed with reference to Figs. 5a-5d, 6a-6c and 7. Figs.

5a-5c each shows an output video picture with a 4:3 as-

pect ratio, and Fig. 5d depicts an input video picture with

a 1 6:9 aspect ratio. The video picture in Fig. 5d with the

16:9 aspect ratio is input to the aspect converter 3 of

Fig. 1 and stored as a digital video picture in line mem-
ories 1 5 and 1 6 of Fig. 3a, as discussed above. The vid-

eo-ID decoder 19decodes the identification signal from

the video signal and retrieves the partial area informa-

tion. As mentioned previously, the partial area informa-

tion indicates which portion of the 16:9 video picture will

be output as the 4:3 video picture. For example, the par-

tial area information may designate the loft portion

shown in Fig. 5a as the most essential portion of the

wider 16:9 video picture. The partial area information is

coupled to the read-address generator 20, which gen-

erates addresses corresponding to the left portion of the

1 6:9 video picture, and stored samples which constitute

the left portion are read out.

An example of the memory area corresponding to

the left portion of the 16:9 video picture is shown in Fig.

6a. As shown, a write address of the left portion ranges

from sample 1 to sample 91 Oof a horizontal line and the

time period constituted by these samples represents

63.5 micro seconds. The read address of the left side

portion ranges from sample 1 to sample 682 and, like-

wise, the time period constituted by these read address-

es represents 63.5 micro seconds. The dashed and sol-

id lines in the right portion of Fig. 6a indicate the write

and read operations which are repeated every 63.5 mi-

cro seconds. On the other hand, if the middle portion of

the 16:9 video picture is designated as the partial area,

as shown in Fig. 5b, the read addresses range from

sample 114 to sample 796, as shown in Fig. 6b. If, how-

ever, the right portion of the 16:9 video picture is desig-

nated as the partial area, as shown in Fig. 5c, the read

addresses range from sample 228 to sample 910. While

the foregoing has exemplified specific areas (i.e., the

left, middle and right areas) of the 16:9 video picture, it

is recognized that the present invention can designate

any portion of the 16:9 video picture as the partial area.

By designating the partial area of the 16:9 video pic-

ture in this mannor, an author, editor, director or other

creator of a movie, can designate which portion of the

video signal is the most essential. Thus, the converted

video picture retains the essential video information and
the quality of the program viewed is not diminished.

Once the partial area of the 1 6:9 digital video picture

is designated by the read-address generator 20, the line

memories 15, 16 read out the appropriate portion of the

video picture to the interpolating circuits 21 and 22 which

interpolate the digitally stored luminance and color dif-

ference samples, respectively, of the video picture.

The samples stored in the line memories 1 5 and 1

6

are representative values of the entire set of pixels mak-

ing up the video picture. Therefore, the pixels which

were not sampled are reconstructed from the pixels

which were sampled when reconstructing the video pic-

ture. One technique for reconstructing the video picture

is to interpolate the unsampled pixels from the sampled

pixels by estimating the values of the unsampled pixels

from neighboring sampled pixels. When each of the un-

sampled pixels is interpolated, the video picture is re-

constructed and may be output to a television screen.

A preferred interpolation process carried out by the

interpolating circuits 21 and 22 is shown in Fig. 7. As

illustrated, three samples of data, designated D3n are

read out from a line memory unit and are converted into

four samples of interpolated data designated H4n . The
next four interpolated data samples, designated H4n+1 ,

arc generated by factoring (or multiplying) the first three

read out data samples D3n by J4, factoring (or multiply-

ing) the next three read out data samples D3n+I by :K,

and adding the factored products. The next four (or mid-

dle) interpolated data samples H4n+2 are generated by

factoring the three read out data samples D3nTl by

15

20

25

30

35

40

45

SO
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9 EP0 716 545 A2 10

factoring the next three data samples D3n+2 by !£, and
adding the factored products. The last four interpolated

data samples H4n+3 are generated by factoring the three

read out data samples D3n , 2 by factoring the next set

of three read out data samples D3(n , ^ by % and adding

the factored products. The interpolation described

above and represented in Fig. 7 is described by the fol-

lowing equations:

H 4n = D3n

H
4n+ ,

-(1/4)D3
n
+ (3/4)D3

n+1

H4n+2 = (
1/2)D3n+l + (1/2)D3n+2

.H4n+3 = (3/4)D0n+2 + (1/4)D 3(n+1)

While the preferred embodiment employs the above-de-

scribed process of interpolation, it will be appreciated

that any suitable interpolation process can be used.

The interpolated luminance signal Y and the inter-

polated U/V signals, which are produced in the manner
depicted in Fig. 7, are supplied to D/A converters 23, 24,

respectively, in Fig. 3b. In the mariner described above,

the analog interpolated luminance signal Y is combined
with the rewritten identification signal by adder 25; and

the analog interpolated U/V signal, after being alternate-

ly switched by switch SW3 to chroma encoder 28 to re-

generate the chrominance signal C, is combined with

the luminance signal by adder 27. Hence, the aspect

conversion is complete.

The above example describes converting an aspect

ratio of a 16:9 video picture to a 4:3 television picture.

However, the present invention is not limited to convert-

ing a 4:3 video picture to a 16:9 video picture and can

be applied to convert any aspect ratio. In the case of

displaying a 4:3 video picture on a 1 6:9 wide-screen tel-

evision, for example, the input video signal is processed

in generally the same manner as described above. How-
ever, the partial area is designated in the vertical direc-

tion in this case instead of in the horizontal direction.

Since the 4:3 video picture contains more vertical lines

than the 16:9 television screen (Fig. 17e), the partial ar-

ea must be enlarged in the horizontal direction. The par-

tial area is enlarged also in the vertical direction to pre-

vent the video picture from appearing •squashed", and
the ends extending in the vertical direction outside the

screen are cut off. A field memory unit (not shown) in a

vertical-direction interpolation circuit (not shown) may
be used to enlarge the partial area in the vertical-line

direction so that the partial area fills up the 16:9 wide-

screen television without distortion.

The manner of specifying a partial area of an input

video picture to be displayed as the output video signal

will now be described with reference to Figs. 8-10. In

Fig. 8, the partial area is selected in the horizontal di-

rection for the case where a 16:9 video picture is dis-

played on a 4:3 television The horizontal position of the

partial area, to be displayed can be represented by a

4-bit value which ranges from 0 to 15 to indicate the

starting position of the partial area to be displayed. Here,

the starting position is the upper-left corner of the partial

area. For example, the partial area shown in Fig. 5a may
s be represented by the value 0000 because the starting

position of the partial area starts at the beginning of the

16:9 video picture (similarly, the partial areas shown in

Figs. 5b and 5c may be represented by the binary values

0110, 1000, 1111, etc.).

10 A similar method may be used to specify the posi-

tion of the partial area in the vertical direction, such as

when displaying a 4:3 video picture on a 1 6:9 television

screen. As shown in Fig. 9, the partial area is the 16:9

area indicated by the solid black line and is positioned

is within the dashed line indicating the 4:3 input video pic-

ture. As in the case of displaying a 1 6:9 video picture on

a 4:3 television, the starting vertical point of the partial

area in Fig. 9 can be represented by a 4-bit value rang-

ing from 0 to 15, which indicates the distance from the

26 upper end of the input picture to the start position of the

partial area.

The partial area may be offset by both a horizontal

and a vertical distance as shown in Fig. 1 0. In this case,

the position of the partial area is expressed by a pair of n

25 coordinates X and Y, which correspond to tho starting

horizontal and vertical positions, respectively. The start

position, for example, may be expressed as (Xq, Y0 )

which corresponds to the upper left corner of the partial

area. The end position corresponding to the lower-right

30 corner of the partial area may be expressed as (X
1 ,

Y,).

As before, a digital value is used to represent the coor-

dinates (Xq, Y0), (X1p Y-,). While the above methods of

specifying a partial area give specific values for the po-

sitions, any values may be used depending upon the

35 position of the partial area.

The preferred embodiment of the present invention

processes digital signals. Examples of bit allocations of

the digital signals will now be discussed with reference

to Figs. 11 -1 5. Fig. 1 1 represents the identification signal

40 transmitted during the vertical blanking interval of the

input video signal. The identification signal is comprised

of a reference pulse followed by 20 bits of information.

The reference pulse indicates that an identification sig-

nal is present and the video-ID decoder 19 (Fig. 3a) is

45 alerted that an identification signal is forthcoming. The

20 bits following the reference pulse represent informa-

tion about the input video signal including the partial ar-

ea information.

Fig. 12a illustrates one example of a bit allocation -

so map of the 20 bits of the identification signal. The first 2

bits are allocated to WORD 0 and indicate the transmit-

ted aspect ratio and the picture display format, respec-

tively. As shown in Fig. 12b, when bit 1 of WORD 0 ex-

hibits a binary value "I", the transmitted aspect ratio is

55 16:9. When bit 1 is set to the value "0 M
, on the other

hand, the transmitted aspect ratio is 4:3. When bit 2 is

set to the value "1 the picture display format is the letter

box format (see Fig. 16c), and when bit 2 is set to the

6
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value "0", the picture display format is a normal format.

Thus, the present invention determines the transmitted

aspect ratio and the picture display formal from WORD
0 of the identification signal.

Bits 3 to 6 are allocated to WORD 1 and define the

contents transmitted in WORD 2. As shown in Fig. 12c,

WORD 1 has 1 6 different definitions for WORD 2. In the

case where WORD 1 has a value of 0100, WORD 2 is

defined as the partial area information.

As shown in'Fig. 13, bits 7 to 10 represent a hori-

zontal-direction position and bits 11 to 14 represent a

vertical-direction position of the partial area. As dis-

cussed above, the 4-bit data of bits 7 to 10 are encoded

to describe the position of the partial area along the hor-

izontal axis when a 4:3 input video picture is converted

to a 16:9 television picture. Similarly, the 4-bit data of

bits 11 to 14 represent the position of the partial area

along the vertical axis when a 16:9 input video picture

is converted to a 4:3 television picture. In the case where

both the horizontal and vertical position of the partial ar-

ea is represented by a pair of coordinates (X, Y) as in

Fig. 10, both the horizontal-direction position bits 7 to

10 and the vertical-direction position bits 11 to 14 are

used.

The prosont invention is not limited to the above-

described bit allocation, but may employ other bit allo-

cations.

Fig. 1 4, for example, shows WORD 2 with an alter-

native bit allocation. In that figure, bit 7 is not defined,

bit 8 defines a scene size, bits 9 and 10 define the cap-

tion position of the video picture and bits 11 to 14 define

the horizontal and vertical-direction positions.

When a 16:9 video picture is to be displayed on a

4:3 television screen, the partial area in the 16:9 picture

is enlarged in both the horizontal and vertical directions;

and, the bit allocation shown in Fig. 15 may be em-

ployed. As shown, bit 7 indicates whether bits 8 to 14

correspond to the horizontal or vertical direction. Bits 8

to 10 indicate the end position of the partial area (Xv
Yt) as seen in Fig. 10, and bits 11 to 14 indicate the

beginning position of the partial area (Xq, Y0 ). The partial

area is enlarged in both the horizontal and vertical di-

rections so that the partial area fills the entire 4:3 tele-

vision screen without distortion.

With the above-described invention, an input video

picture can be displayed on a television display screen

even when the aspect ratios of the input picture and the

television display do not coincide. The video picture re-

sulting from the present invention is not vertically

stretched or deformed as is the case with conventional

technology. In the present invention, a partial area of the

original picture, that is, the area containing an essential

portion of the picture, is selected, and that portion of the

input video picture is preserved after aspect conversion.

Thus, image quality and integrity are preserved in the

present invention. Moreover, the resulting video picture

of the present invention does not include blank portions,

which are considered visually unappealing. The present

invention also is usable with television displays that are

equipped with an aspect conversion function of the con-

ventional art by rewriting the identification signal to alert

such televisions that the input video picture has already

5 been converted.

While the present invention has been described us-

ing certain examples of aspect ratios, this invention is

not limited to any particular aspect ratio, but may be em-
ployed to convert any aspect ratio; and numerous mod-
ifications and variations of the present invention are con-

templated. Also, the above disclosure indicates that the

output video signal is supplied directly to a television.

However, the present invention can output the convert-

ed video signal to any other device, such as a video re-

corder or a transmitter. It is, therefore, to be understood

that within the scope of the appended claims, the inven-

tion may be practiced otherwise than as specifically de-

scribed herein.

1. Apparatus for converting an aspect ratio of an input

video signal which contains partial area information

2S representing a partial area of a video picture with

the aspect ratio of said input video signal and which

defines the video picture with a converted aspect

ratio, said apparatus comprising:

30 decoder means (4; 13, .19) for decoding said

partial area information from said input video

signal;

addressable memory means (15,16) for storing

samples of said input video signal;

35 read address generator means (20) responsive

to the decoded partial area information for gen-

erating addresses representing those locations

in said memory means (15, 16) in which are

stored the samples constituting said partial ar-

40 ea so as to read out said partial area samples;

and
processing means (5; 21-28) for processing

said partial area samples to form an output vid-

eo signal with said converted aspect ratio.

45

2. The apparatus of Claim 1 1 wherein said input video

signal contains an ID signal indicating the aspect

ratio of said input video signal; and further compris-

ing a microcomputer (5) responsive to said ID signal

so for selectively controlling the production of said out-

put video signal with said converted aspect ratio.

3. The apparatus of Claim 2 further comprising an as-

pect-conversion switch (SW1 ) coupled to the micro-

55 computer (5) for disabling the production of said

output video signal with said converted aspect ratio.

4. The apparatus of any one of Claims 1 to 3, wherein

is

20

Claims

7
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said processing means includes means (7 8: 25,

26) for rewriting an identification signal intosaidoul-

put video signal to indicate that the aspect ratio of

said output video signal has been converted.

The apparatus of any one of Claims 1 to 4, further

comprising Y/C separator means (11 ) for separating

the input video signal into a luminance signal and a

chrominance signal; and means for supplying sam-
ples of the luminance and chrominance signals to

said memory means (15, 16).

10

storing (15, 16) samples of said input video sig-

nal:

reading out only those stored samples included

in said partial area: and
interpolating the read out samples to produce

output video samples having said converted

aspect ratio.

12. The method of Claim 11 wherein said partial area

represents essential information of the video picture

represented by said input video signal

6. The apparatus of Claim 5 wherein said means for

supplying samples includes chroma decoder

means (13) connected to the Y/C separator means
(11) for separating the chrominance signal into color

difference signals U and V and for supplying U sam-
ples and V samples to said memory means (16).

15

The apparatus of Claim 6 wherein said memory*
means comprises a luminance memory (15) for

storing samples of said luminance signal one line

at a time; and a chrominance memory (16) for stor-

ing samples of said color difference signals U and
V one lino at a time! 25

8. The apparatus of Claim 7 wherein said means for

supplying samples further includes switch means
(SW2) for switching between the color difference

signals U and V and alternately outputting the color

difference signals U and V to the chrominance

memory (16) so that the luminance samples stored

in the luminance memory exhibit a ratio 4:2: 2 to the

color difference samples U and V stored in the

chrominance memory (16).

30

35

9. The apparatus of Claim 8 wherein said processing

means includes luminance signal interpolating

means (21 ) for receiving and interpolating the lumi-

nance samples read from the luminance memory
(15) ; and U/V signal interpolating means (22) for re-

ceiving and interpolating the color difference sam-
ples U and V read from the chrominance memory
(16) .

10. The apparatus of Claim 9 wherein said processing

means f urther includes chroma encoder means (26)

for recombining the interpolated color difference

signals U and V output from the U/V signal interpo-

lating means (21 ).

40

45

so

11. A method of converting an aspect ratio of an input

video signal having a vortical blanking interval

which contains partial area information represent-

ing a partial area of a video picture with the aspect

ratio of said input video signal and which defines

the video picture with a converted aspect ratio, com-
prising the steps of:

55

8
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